Background: Exposure to UVR provides benefits related to vitamin D synthesis, but also causes harms, since UVB is considered a complete carcinogen. There is no definition of the level of sun exposure and the proportion of exposed body required for proper synthesis of vitamin D in the skin without causing it damage. oBjectives: This study aims to analyze the sun exposure index, vitamin D levels and clinical changes in the skin caused by constant sun exposure in the fishermen population. Methods: It is a cross-sectional, observational and analytical study. The sample consisted of fishermen and was calculated in 174 individuals. The questionnaire was applied, the dermatological examination was carried out and the examinations of calcidiol, parathyroid hormone, calcium and phosphorus were requested. Data were expressed as percentages. The comparative analysis was done through the Chi-square test, and the correlations were established through the Pearson's linear coefficient. results: We observed that there was vitamin D deficiency in a small part of the cases (11.46%), and the frequency of diagnosis of skin cancer was 2.7% of the cases surveyed. study liMitations: The difficulty in categorizing the sun exposure index. conclusion: The fact that fishermen expose themselves to the sun chronically and have been exposed to the sun for more than 15 years, between 21 and 28 hours a week, and without photoprotection, were indicative factors for protection against vitamin D deficiency. Chronic exposure to sun and high vitamin levels D may be indicative of protection of this population against skin cancer.
INTRODUCTION
The energy emitted by the sun is transmitted as electromagnetic waves that are classified according to their length or frequency of propagation. They are mainly composed by infrared, visible and ultraviolet radiations. This group of radiations is known as optical radiation. Ultraviolet radiation (UVR), how the interval of the electromagnetic spectrum between the wavelengths of 100nm and 400nm is known, is subdivided into ultraviolet C (UVC), between 100nm and 280nm; ultraviolet B (UVB), between 280nm and 315nm;
and ultraviolet A (UVA), between 315nm and 400nm. The ultraviolet index (UVI) is a value scale related to the biologically active UVR flow, which induces the formation of erythema in human skin and aims to inform the population about UVR When a UVB light photon reaches the skin, it photoisomerizes 7-dehydrocholesterol (7-DHC) to form pre-cholecalciferol (pre-vitamin D3), which is isomerized into cholecalciferol (vitamin D3). It is then transported to the liver and kidneys where it undergoes hydroxylation and is converted into calcidiol (25 (OH) D) and, subsequently, into calcitriol (1.25 (OH) D). This is the most active metabolite, responsible to stimulate calcium and phosphate absorption through the intestines. Hydroxylation in the kidneys is stimulated by the parathyroid hormone (PTH) and suppressed by phosphorus. 5, 6 The dosage of VD is estimated through 25 (OH) D, since this is the main circulating form, with a half-life of about 2 to 3 weeks.
Its concentration in the serum has a close correlation with the findings of osteomalacia and rickets and with the cutaneous production or ingestion of VD, which accurately reflects the body's supply of this vitamin. Alternatively, the levels of VD can be established through the levels of PTH. Therefore, low values of VD are related to increased levels of PTH which characterizes abnormal calcium homeostasis and secondary hyperparathyroidism. At the same time that it is beneficial to human health, solar exposure can also cause damage. UVB is the most damaging wavelength for keratinocyte DNA and is considered a complete carcinogen. This radiation is responsible for the sunburn response and photo carcinogenesis, which consists in the development of skin cancers induced by UVR. Most of these damages are caused by direct and indirect photosensitive reactions and induce DNA breakage and base damage, therefore being lethal and mutagenic. 9, 10 Because the skin is the most accessible human organ to sunlight, it suffers directly the undesirable effects caused by UVR which nowadays represents the main environmental risk factor for the development of actinic keratosis (AK), squamous cell carcinoma (SCC) and basal cell carcinoma (BCC).
11,12
The influence of UVR depends on the skin color, which can be evaluated using the classification of Fitzpatrick. This classification determines the different phototypes according to the cutaneous reaction to sun exposure. 13 Public health campaigns have been developed to improve the knowledge of the general population on the role of this radiation in the development of skin cancer; however, the positive effects mediated by UVB light as the activator of VD production were not properly considered in most of these campaigns. 14 There is no definition of the level of sun exposure and proportion of exposed body needed for an adequate synthesis of VD in the skin without damaging it. These aspects are important for thorough characterization of this epidemiological situation and are important tools in the education, if needed, of when and how to intervene in the prevention of cancer and vitamin D deficiency. 15 The municipality studied is situated by the Atlantic Ocean.
In its territory there are three rivers, a large number of creeks and watercourses, mangrove forests, besides seven lagoons, being an ecosystem rich in fishes, crustaceans and shellfish. 16 The health agents conducted home visits with the aim of inviting those selected to participate in the research according to the inclusion and exclusion criteria, attending a meeting at the fishermen colony, where the project was explained and the consent form was read. Those who could not attend the meeting was scheduled to have a consultation with the doctor in charge, where the objectives of the research were explained in the consent form read.
Fishermen of both genders, older than 18 years of age and active in their occupation participated in the study. Individuals who did not agree to signing the consent form, those working night shifts and those under the effect of some medication used in the previous 24 hours or that had any limitation to undergo examination for blood collection were excluded. The individuals that presented some previously diagnosed condition that was associated to or that could influence the levels of vitamin D, such as malabsorption diseases, burns, liver disease, kidney disease and calcium metabolism diseases were also excluded.
A semi-structured questionnaire was applied, which contained identification data such as codified name to protect the identity, date of birth, gender, weight, height, body mass index (BMI) and time in the occupation, besides variables related to possible risk factors that interfered in the VD serum levels such as diet, supplementation of VD or calcium, sunscreen use, the presence of skin le-sions, phototype and index of solar exposure.
Soon after the skin was assessed with inspection and palpation, what allowed the accurate classification of the eruptive elements. The dermatologist performed dermatoscopy to evaluate pigmented skin lesions, making it possible to accurately differentiate between melanocytic and non-melanocytic pigmented lesions, and many times differentiating between benign and malignant lesions.
In the cases with suspected malignant lesions, biopsy and surgery for treatment and confirmation of the diagnosis were performed. In the cases of premalignant lesions, cryotherapy was used for their treatment. The participants presenting any abnormalities in the blood tests were referred to the dietitian of the municipality to receive education on diet and to a dermatologist for supplementation of vitamin D.
The data obtained were expressed in percentages. The comparative analysis between the means of the groups was made with the Chi-square test. The correlations between the biochemical levels (serum levels of vitamin D, calcium, phosphorus and PTH), the time of solar exposure, the index of solar exposure and the skin lesions were established with the linear coefficient of Pearson. A significance of 5% (p<0.05) was considered. All analyses were performed using the software Genes. Ceará, the BMI indexes shown for the total sample were 22.6 ± 2.3kg/m 2 , revealing that the sample is within the acceptable range. 22 When asked, 72.97% of those in the study had no associated diseases. Between those who had, the most common was hypertension in a frequency of 45% of the volunteers. Studies performed showed that fishermen have a high prevalence of self-reported medical conditions, high prevalence of self-medication, poor diets and frequently smoked. 23 The main health complaints were related to the musculoskeletal system, respiratory diseases, digestive system and ocular diseases, besides auditory problems.
RESULTS
Alcohol consumption was little seen in the sample studied.
We observed that 66.9% of those in the study did not drink alcoholic drinks and only 2% drank them daily. These data disagree with a study performed in 2010 in a French fishermen and sailor popula- Even though 91.83% of the fishermen in the study exposed daily to the sun, 62.83% of them did not use sunscreen. These data were the same found in the research conducted with beach workers, in which 85.4% frequently worked exposed to the sun but 61.3% did not use sunscreen. 25 The skin lesions found among those interviewed (33.1%)
were divided into those not related to sun exposure (83.6%) and those related to UVR (16.4%). One article relates the prolonged exposure of fishermen and other workers under the sun in their work environment with skin conditions caused by ultraviolet radiation. 26 The authors defend the need for primary prevention in those workers against the effects of ultraviolet rays, particularly in those with less pigmented skin.
The skin lesions related to UVR researched in the sample were the precancerous ones, represented by actinic keratosis, found in a frequency of 2.7%, actinic cheilitis, 0% and by malignant skin tumors such as basal cell carcinoma (2.7%) and squamous cell carcinoma (0%). These data are partially compatible to the study, whose objective was to evaluate the role of general practitioners in selecting the population, mainly made by fishermen and farmers in the city in the north of Portugal, in which thorough skin examination by a dermatologist revealed 31% of actinic keratosis, 5% of leucoplakia, 7% of basal cell carcinoma, 8% of squamous cell carcinoma, and 1% of melanoma. 27 Similar data were observed in a previous study conducted in another coastal city of northeastern Brazil where clinically no cases of actinic keratosis or cutaneous neoplasms were diagnosed in the participants of the study. 21 The frequency of skin cancer in fishermen and sailors has decreased over the last years. Among the reasons for this reduction we highlight the lower number of workers in these occupations, changes in work shift (night) and the use of sunscreen. However, in Brazil, skin cancer is the most frequent and corresponds to 30% of all malignant tumors registered in the country. 28 In this study, all fishermen working at night were excluded and most volunteers did not use sunscreen, therefore, not explaining the low frequency of skin cancer in the sample studied.
There are many reasons that can explain the low incidence of skin cancer in this research. Among them we highlight: age over 40 years, low phototypes and constant sun exposure.
BCC is the most frequent of the epithelial malignant neoplasms and represents 65% of the total. It generally occurs in individuals older than 40 years. 29, 30 The sample of this study was made by 35.46% of the population aged between 40 and 50 years. Of the cases diagnosed with skin cancer the sample, all had BCCs, 25% of the patients were aged between 40-50 years, 50% between 50-60 and 25% were older than 60 years. SCC frequency is of around 20% of the nonmelanoma skin cancers (NMSC) and it generally occurs in more advanced ages-after 50 years. These characteristics can explain the absence of diagnosis of this type of epithelial neoplasms among those in the study, since most volunteers were younger than 50 years.
Skin cancer is caused by sun exposure and its incidence rate is higher in lighter skin, sensitive to the sun. 31 was a low number of skin cancer cases in the population studied.
Daily sun exposure was constant in the study and occurred and 91.83% of the cases. The explanation for a low frequency of NMSC in the fishermen can be due to the fact that chronic sun exposure leads to skin changes, that represent a defense mechanism with increasing the number of cell layers in the epidermis between the rete ridges and also melanocytes, besides not causing cutaneous immunosuppression, differently to the acute exposure to UVR. 21 Vitamin D deficiency was diagnosed in 11.47% of the patients studied. This datum is not in agreement with the literature, since vitamin D deficiency is currently a worldwide public health problem in all age groups. According to the mapping performed, there was a prevalence of 77% of VD lower than 30ng/mL in individual studies conducted with adults in Brazil. 32 In these studies, the prevalence of vitamin D deficiency (25(OH)D < 29ng/mL) is between 33% to 71.2% in Brazil. [33] [34] [35] [36] The population older than 60 years of age in the sample of this study was 0.7% and this characteristic could have contributed to a low frequency of vitamin D deficiency, since the elderly are more prone to developing this deficiency because they expose less to UVR, have a reduced ability of cutaneous production, have inadequate diets and use many medications that can interfere with VD metabolism. 37, 38 BMI is another datum that could have contributed to the low frequency of vitamin D deficiency among those studied, because only 2.7% were classified as morbidly obese and lower levels of serum 25(OH)D can be seen in the morbidly obese patients secondary to a disturbance in tissue distribution, resulting from increased fat mass. It was demonstrated that the percentage of body fat is inversely related to serum levels of 25(OH)D in healthy women. 39 Although the levels of VD were normal, the data in the present study show that they were not influenced by the dietary habits of the fishermen in the research since 31.75% of them did not eat eggs, only 31.75% ate fish (three times a week) and 95.27%
were not taking supplements. VD can be obtained through food such as codfish liver oil, oily fish and eggs. However, these sources are scarce and humans depend mainly on the cutaneous production catalyzed by the UVB rays from the sun.
Sunlight is the most important source for VD because it stimulates the production of vitamin D3 in the skin and is dependent of, besides the factors already mentioned, the skin pigmentation, the clothing style and the use of sunscreen. 40 Since the fishermen were exposed to the sun daily in 91.83% of the cases, working immune regulation, and stimulation of DNA damage repair. Low levels of 1.25(OH)D could lead to the deregulation of these processes, promoting cell proliferation and inhibiting apoptosis. [45] [46] [47] Besides, the vitamin D endogenously produced after exposure to UVB rays can have protective, antitumor, and photo adaptive activities against exposure to solar radiation after the initial exposure.
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CONCLUSION
There was a low prevalence of diagnosed cases of skin cancer among the fishermen when compared to the general population. In the cases diagnosed with skin cancer, the values found of SEI were higher than 10. A satisfactory rate of vitamin D, calcium, phosphorus, and parathyroid hormone was observed in the study population.
The study did not show a statistically proven relationship between sun exposure, vitamin D levels and clinical skin changes caused by solar exposure.
The fact that fishermen expose chronically to the sun, working for over 50 years exposed to the sun between 21 and 28 hours per week with no photoprotection contributed to a low frequency of vitamin D deficiency.
High levels of vitamin D could have been a protective factor against the development of skin cancer.q
